Effect of fatty acids on the transdermal delivery of donepezil: in vitro and in vivo evaluation.
The effect of fatty acids on the skin permeation of donepezil base (DPB) and its hydrochloride salt (DPH) were studied in vitro using hairless mouse and human cadaver skin. DPB and DPH were solubilized in propylene glycol (PG) containing 1% (w/v) fatty acid, after which the in vitro permeation through hairless mouse skin and human cadaver skin were evaluated using Keshary-Chien diffusion cells. The optimized formulation obtained from the in vitro study was then tested in rats for an in vivo pharmacokinetic study. The relative in vitro skin permeation rate of donepezil (DP) through the hairless mouse skin showed a parabolic relationship with increased carbon length of the fatty acid enhancers. Among the fatty acids tested, oleic acid for DPB and palmitoleic acid for DPH showed the highest enhancing effect, respectively. Both the permeation rates of DPB and DPH evaluated in human cadaver skin were in good correlation with those in hairless mouse skin, regardless of the presence of fatty acids. This suggests that the mouse skin model serves as a useful in vitro system that satisfactorily represents the characteristics of the human skin. Moreover, based on the in vitro results, the optimal formulation that could maintain the human plasma concentration of 50 ng/mL was determined to be 10mg DP with 1% (w/v) enhancer. When the DP transdermal formulations were applied to the abdominal skin of rats (2.14 cm(2)), the C(ss) was maintained for 48 h, among which the highest value of 52.21 ± 2.09 ng/mL was achieved with the DPB formulation using oleic acid. These results showed that fatty acids could enhance the transdermal delivery of DP and suggested the feasibility of developing a novel transdermal delivery system for clinical use.